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® An integrated circuit ROM comprises a memory the first and second modes. 

cell matrix having a plurality of pairs of output lines, 

and plurality of pairs of external terminals. An output 

selection circuit is connected between the output 

lines and the external terminals and adapted to con- 
nect the output lines to the corresponding external 

terminals in a first mode and to alternatively connect 

output lines of each output line group to one pre- 
determined external terminal of the corresponding 

external terminal group in a second mode. A control 
2j circuit is connected to at least one given external 

terminal which is disconnected from the correspond- 
ing output fine when the output selecting circuit is in 
^5 the second mode. This control circuit is in response 

to an address signal from the given external terminal 
00 to control the output selection circuit so as to cause 
:~Jit to selectively connect one output line of each 

output line group to the above predetermined exter- 
»nal terminal of the corresponding external terminal 
Q. group. Further, a mode selection circuit is associated 
LUto the output selection circuit and has a circuit 

structure fixed by a selected code mask so as to put 

the output selection circuit in a predetermined one of 
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WORD LENGTH SELECTABLE MEMORY 



Background of the Invention 



Field of the Invention 

The present invention relates to an integrated 
circuit memory which can be used as a read only 
memory, a random access memory, and the like, 
and more specifically to such a memory whose 
word length can be selected in accordance with 
selection of a code mask. 

Description of the related art 

With a recent development of microcomputers, 
a integrated circuit memory such as a read only 
memory (ROM), a random access memory (RAM) 
and the like is forced to shift from N words of 8 bits 
to N words of 16 bits and further to N words of 32 
bits. At present, however, all the types of memory 
structures are still much in commercial demand. In 
compliance with the demand, makers have to pre- 
pare all the types of memory structures. For the 
purpose, the makers must design a memory for 
each required memory structure. Otherwise, it is 
necessary to prepare a memory adapted such that 
the memory structure can be modified from exter- 
nal terminals. However, the former method needs a 
large steps of design processes ^nd a variety of 
memories must be inevitably prepared, so that the 
efficiency of production will be low and at the same 
time the memories are expensive. On the other 
hands, the latter method is not practical since the 
number of the terminals is limited. 

summary of the Invention 

Accordingly, it is an object of the present in- 
vention to provide a memory which has dissolved 
the above mentioned drawback in the prior art 

Another object of the present invention is to 
provide a memory whose memory structure can be 
modified in the course of manufacturing process 
with no additional terminal. 

Still another object of the present invention is 
to provide a memory whose word length can be 
changed by only selection of a code mask used in 
the course of memory producing process, so that a 
variety of memories can be inexpensively pro- 
duced at a high productivity without requiring many 
steps of design process. 



The above and other object of the present 
invention are achieved in accordance with the 
present invention by a memory comprising a mem- 
ory cell matrix having a plurality of groups of 
5 output lines each group including at least two out- 
put lines; a plurality of groups of external terminals 
each group including at least two external termi- 
nals; output selection means connected between 
the output lines and the external terminals and 

w adapted to connect the output lines to the cor- 
responding external terminals in a first mode and to 
alternatively connect output lines of each output 
line group to one predetermined external terminal 
of the corresponding external terminal group in a 

75 second mode; control means connected to at least 
one given external terminal which is disconnected 
from the corresponding output line when the output 
selecting means is in the second mode, the control 
means being in response to a signal from the given 

20 external terminal to control the output selection 
means so as to cause it to selectively connect one 
output line of each output line group to the above 
predetermined external terminal of the correspond- 
ing external terminal group; and mode selection 

25 means associated to the output selection means 
and having a circuit structure fixed by a selected 
code mask so as to put the output selection means 
in a predetermined one of the first and second 
modes. 

30 With the above arrangement with selection of 
a code mask used in the course of memory manu- 
facturing process, the output selection means is 
put either in the first mode or in the second mode 
by the mode selection means. If each group of 

35 output lines has two output lines, all the external 
terminals are active in the first mode, and there- 
fore, the memory will have the word length equal to 
the number of the external terminals. In this case, 
the number of the words is determined by the 

40 number of the memory cells associated with each 
output line. In the case that the output selection 
means is in the second mode, one half of the 
external terminals are activS but the other half of 
the external terminals are inactive. Therefore, the 

45 word length is a half of the number of the output 
lines, but the number of the words is twice the 
number of the memory ceils associated with each 
output line. In this case, the one predetermined 
external terminal which is inactive as a data output 

so is used as an additional address input Thus, the 
two types of memory structures can be produced 
with only change of a code mask without increase 
of external terminal and without requiring two mem- 

55 __■ 
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ory designs. In addition, if the number of the exter- 
na! terminals contained in each external terminal 
group is suitably selected, various memory struc- 
tures can be produced. 

In one embodiment of the memory in accor- 
dance with the present invention, the output selec- 
tion means includes pass-through transfer gate 
means connected between the above predeter- 
mined external terminal of each external terminal 
group and the corresponding one output fine of the 
corresponding output line group, cross transfer 
gate means connected between the above pre- 
determined external terminal of each external ter- 
minal group and at least one remaining output line 
of the same output line group, and isolation transfer 
gate means connected between at least one re- 
maining external terminal of each external terminal 
group and the corresponding output line. With this 
structure, when the output selection means is in the 
first mode, the pass-through and isolation transfer 
gate means are put in an ON condition while the 
cross transfer gate means are put in an OFF con- 
dition. When the output section means is in the 
second mode, the isolation transfer gate means is 
put in an OFF condition and the pass-through and 
cross transfer gate means are alternatively put in 
an ON condition and in an OFF condition by the 
control means. 

Further, the control means includes one input 
connected to the given external terminal and an 
output connected directly to one of the pass- 
through and cross transfer gate means and though 
an inverter to the other of the pass-through and 
cross transfer gate means. Specifically, the control 
means includes an OR gate connected at its one 
input to the given external terminal, and the mode 
selection means is connected at its output to the 
isolation transfer gate means and another input of 
the OR gate. In addition, the mode selection means 
has an input selectively and fixedly connected to 
one of the ground and a supply voltage in accor- 
dance with the selected code mask. 

In one preferred embodiment the memory cell 
matrix has 0 + 1) address input lines and 2i output 
lines divided into i groups each including two out- 
put lines. In this case, if the output selection means 
is in the first mode, the memory has the memory 
structure of 2 1 * 1 words of 2i bits. To the contrary, if 
the output selection means is in the second mode, 
the given external terminal is used as an additional 
address input and the memory has the memory 
structure of a^^ords of i bits. 

In another preferred embodiment the memory 
cell matrix has 0 + 1) address input lines and 4i 
output lines divided into i groups each including 
four output lines, and the cross transfer gate means 



includes first second and third cross transfer gates 
connected at their one end to the predetermined 
external terminal of each external terminal group. 
The other ends of these cross transfer gates are 

s connected to the remaining three output lines of 
the corresponding output fine group, respectively. 
Further, the isolation transfer gate means has three 
isolation transfer gates between the remaining 
three output lines of each output line group and the 

io corresponding external terminals, respectively, so 
that when the output selection means is in the 
second mode, all the isolation transfer gates are 
put in an OFF condition, and the pass-through 
transfer gate means and the first second and third 

75 transfer gates are alternatively put in an ON con- 
dition by the control means. 

In this embodiment, the mode selection means 
includes a first output connected to all the isolation 
transfer gates and a second output adapted to have 

20 the same logical level as that of the first output and 
connected to all the pass-through transfer gate 
means. The mode selection means also includes 
an input selectively and fixedly connected to one of 
the ground and a supply voltage in accordance 

25 with the selected code mask. 

Further, the control means includes a decoder 
having two inputs connected to two given external 
terminals which are disconnected from the cor- 
responding output lines when the output selection 

30 means is in the first mode. This decoder also has 
four outputs connected to the pass-through transfer 
gate means and the first second and third cross 
transfer gates, respectively, so as to put one of 
these transfer gates in the ON condition. Further, 
35 the decoder is adapted to be activated by the 
mode selection means when the output selection 
means is in the second mode. 

In the embodiment rf the output selection 
means is in the first mode, the memory has the 
40 memory structure of 2*** words of 4i bits. But if the 
output selection means is in the second mode, the 
two given external terminals are used as additional 
address inputs and the memory has the memory 
structure of 2** 4 words of i bits. 
45 The above and other objects, features and ad- 
vantages of the present invention will be apparent 
from the following description of preferred embodi- 
ments of the invention with reference to the accom- 
panying drawings-. 

so 

Brief Description of the Drawings 

Figure 1 is a block diagram of a conventional 
ROM; 

ss Figure 2 is a block diagram of a first embodi- 

ment of the ROM in accordance with the 
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present invention; 

Figure 3 is a circuit diagram of a portion of the 
output section of the ROM shown in Figure 2; 
Figures 4 and 5 illustrates the memory struc- 
tures which can be selected in the ROM s 
shown in Figure 2; 

Figure 6 is a table showing logical levels and 
signal conditions at various points in the circuit 
shown in Figure 3; and 

Figure 7 is a diagram similar to Figure 3 but io 
showing a second embodiment of the ROM in 
accordance with the present invention. 



Description of the Preferred Embodiments 75 

Referring to Figure 1, there is shown a conven- 
tional ROM which includes a memory cell matrix 6 
having a plurality of parallel outputs, which are in 
turn connected through a Y-selector 5, a sense 20 
amplifier 4 and an output buffer 3 to a number of 
output or external terminals 0 0 , 0, ... O m . On the 
other hand, address inputs A,, A, ... A^, Aj are 
connected to an address input buffer 9, whose 
outputs are connected to a X-decoder 7 and a Y- 25 
decoder 8. The X-decoder 7 is connected to the 
memory matrix 6 and the Y-decoder 8 is con- 
nected to the Y-selector. 

With this arrangement, an address data is in- 
putted into the address input buffer, the X-decoder 30 
7 and the Y-decoder 8 cooperate to select memory 
cells to be read out As a result, the data stored in 
the selected memory cells is read out through the 
Y-selector 5 and detected by the sense amplifier 4, 
whose outputs are further amplified by the output 35 
buffer 3 and outputted to the external terminals. 

In the above mentioned conventional ROM, the 
change of the memory structure requires another 
layout of an integrated circuit, which is very expen- 
sive. 40 

Turning to Figure 2, there is shown a first 
embodiment of the ROM constructed in accor- 
dance with the present invention. In Figure 2, ele- 
ments similar to those shown in Figure 1 are given 
the same Reference numerals and explanation will 45 
be omitted. As seen from comparison between 
Figures 1 and 2, the ROM shown in Figure 2 
comprises an output selection logical circuit 2 con- 
nected between the output lines of the output buff- 
er 3 and output or external terminals 0„ O2 ... 0 M . so 
O h Oi*i ... Oao, O2/A.L which are divided into i 
pairs. Namely, the first pair consists of the external 
terminals 0, and 0|*i. the second pair of O z and 
0i* 2 , ... the (M)th pair of O M and 0^.1, and the (i)- 
th pair of 0 t and 02/A^ . The logical circuit 2 is 55 
associated with a mode selector 1. 



As shown in more detail in Figure 3 which 
shows the output circuit portion including the final 
pair of external terminals Oj and 0 2i /A-i. the logical 
circuit 2 includes a pass-through transfer gates Q, 
connected between the first external terminal Oj - 
(0„ O a ... O f ) of each external terminal pair and the 
output of the corresponding buffer amplifier Qs. 
Also, an isolation transfer gate Q, is connected 
between the second externa! terminal Q 2i /A ., (O l+1f 
Oj* 2 — O21.1 , O2I/A.0 of each external terminal pair 
and the output of the corresponding buffer amplifier 
CU. Further, each first external terminal 0| is con- 
nected through a cross transfer gate Q a to the 
connection node between the isolation transfer gate 
Q 3 and the corresponding buffer amplifier Q 6 . 

Furthermore, the second external terminal 
Qgi/A.! of the final external terminal pair is con- 
nected to one input of a NOR gate Q4, whose 
output CO is connected directly to a gate electrode 
of each cross transfer gate Q 2 and also connected 
through an inverter Q, to a gate gate electrode of 
each pass-through gate Q*. 

The mode selector 1 includes a switch adapted 
to be connected to either the ground or a positive 
supply voltage Vcc in accordance with a code 
mask used in the course of memory production. An 
fixed terminal of the switch is connected through 
two cascade-connected inverters Q« and Q» to a 
gate electrode of each isolation transfer gate Q 3 
and another input of the NOR gate Q*. 

With this construction, if the mode selector 1 is 
connected to Vcc, the output signal Bm of the 
inverter 0, is at a high level, so that the output 
signal CO of the NOR gate Q* is maintained at a 
low level irrespectively of the signal level of the 
external terminal 0 2 ^. Thus, the pass-through 
transfer gate Q, and the isolation transfer gate Q 3 
are fixed in an ON condition while the cross trans- 
fer gate Q 2 is fixed in an OFF condition. Therefore, 
the output signals a a and a, of the buffer amplifiers 
Q s and Q t are outputted to the external terminals Oi 
and 0 2J /A .1. respectively. Namely, all fine external 
terminals are used as data outputs, and the circuit 
shown in Figure 3 acts as two-bit memory output 

On the other hand, if the mode selector 1 is 
connected to the ground, the output Bm of the 
inverter Q, is at a low level. Therefore, the isolation 
transfer gate Q, is fixed in the OFF condition, so 
that the external terminal 02^ is iso|ated from 
the output a, of the buffer amplifier Q 6 . On the 
other hand, the output CO of the NOR gate Q* is 
determined by the logical level of the external 
terminal CWA-v Therefore, in this case, the termi- 
nal 02J/A., can be used as an additional address 
input If the terminal is at a high level, the 

gate Q, is put in an ON condition while the gate Q a 
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is put in an OFF condition. Therefore, the output a 2 
of the buffer amplifier Q s is outputted to the termi- 
nal Q,. If the terminal Q^A^ is at a low level, the 
gate Q t is OFF and the gate Q, is ON so that the 
output a, of the buffer amplifier Q« is outputted to s 
the terminal Oi. Therefore, the circuit portion shown 
in Figure 3 functions as one-bit memory output 

Figure 6 shows the logical conditions and the 
signal conditions at various points as mentioned 
above. - w 

As seen from the above, if the mode selector 1 
is connected to Vcc by selection of a code mask 
used in the course of memory production process, 
the ROM has the address inputs Ao « Aj and the 
output bits O, ~. Otf, i.e., the memory structure of 75 
2* 4 " 1 words of 2 i bits, as shown in Figure 4. In this 
case, all the address terminals and the external 
terminals are used. On the other hand, if the mode 
selector 1 is connected to the ground by selection 
of another code mask, the ROM has the address 20 
inputs A-i , Ao ... Aj and the output bits O. ~ Q lf i.e., 
the memory structure of 2 J * 2 words of i bits, as 
shown in Figure 5- In this case, since the additional 
address input is given by the external terminal 
Oa/A-T which is one of the external terminals not 25 
used, it is not necessary to increase the terminals 
of the ROM. 

The above modification of the memory struc- 
ture can be easily realized by selection of a code 
mask used in an ion implantation, a contact forma- 30 
tion or any one of other various steps in the course 
of memory fabrication process. Therefore, different 
structures of memories can be produced in the 
same fabrication process just till the fixing of the 
connection pattern of the mode selector. This will 35 
results in greatly increased productivity, and does 
not require two different memory designs for two 
different structure of memories. 

Turning to Figure 7, there is shown another 
embodiment of the ROM in accordance with the 40 
present invention. This ROM has Q + 1) address 
inputs Ao ... A j (not shown) and 4i external termi- 
nals 0„ 0 2 O O a , ~, Oa/A.! , .... O^fA^, - 

(only a portion is shown). Further, each four exter- 
nal terminals constitute one external terminal 45 
group. A first external terminal Oi of each externa) 
terminal group is connected through a pass- 
through transfer gate Q, to the corresponding buff- 
er amplifier 3. The remaining three external termi- 
nals O a, O3/A4 and 0<a/A»2of each group are so 
connected to the corresponding buffer amplifiers 3 
through three isolation transfer gates Q 3t , Q a and 
Qtu respectively. Further, the external terminal Oj is 



connected through three cross transfer gates Q*„ 
Q22 and Q33 to the outputs of the buffer amplifiers 3 
which are connected to the transfer gates- Q a „ Ok 
and Q». 

With the above arrangement, the mode selec- 
tor 1 is connected through two cascade-connected 
inverters Q,, and Q, to the gate electrodes of all the 
isolation transfer gates Q 3Ir Q= and The output 
of the inverter Q, is connected through an inverter 
82 and an OR gate a, to the gate electrode of the 
pass-through transfer gate Q,. The external termi- 
nals Q3/A and O^A^ are connected to a decoder 
which includes four AND gates Q„, Q*. Q„ and Q* 
and two inverters Q* and Q« connected as shown 
in Figure 7 for decoding a binary data of two bits. 
The AND gate Q„ is a two-input AND gate whose 
output is connected to another input of the OR gate 
CU The AND gates Q*. Q„ and Q« are three-input 
AND gates, each of which has its one input con- 
nected to the output of the inverter Q* The AND 
gates Q a , Qa and Q,* are connected at their out- 
puts to the gate electrodes of the cross transfer 
gates Q 2I , Q« and Qo. respectively. The terminal 
Oa/A., is connected directly to the AND gates Q„ 
and Q a and also through the inverter Q« to the 
AND gates Q„ and Qa. The terminal Cfe/A^ is 
connected to directly to the AND gates Q„ and Q rt 
and through the inverter Q* to the AND gates Q n 
and Qa. 

With this construction, ff the mode selector 1 is 
connected to Vcc. the output signal of the inverters 
Qbi and Q« is at a high level, so- that the output 
signal of the OR gate Q*, is maintained at a low 
level irrespectively of the signal level of the exter- 
nal terminals Q3/A4 and 04/A^. Thus, the pass- 
through transfer gate Q, and the isolation transfer 
gates Q,„ Q» and Q a are fixed in an ON condition. 
On the other hand, since the output of the inverter 
Q« is low, the outputs of the AND gates Q Qt Q a and 
Qu are fixed at a low level, so that the cross 
transfer gates Q 2 „ Q a and Q a are fixed in an OFF 
condition. Therefore, the output signals of the buff- 
er amplifiers 3 are outputted to the external termi- 
nals Oi, O21, Oa/A., and O^A.,, respectively. 
Namely, all the external terminals are used as data 
outputs. Therefore, the ROM has the address in- 
puts Ao ~ A, and the output bits Of _ 04/A^, i.e., 
the memory structure of 2 1 * 1 words of 4o| bits. 

On the other hand, if the mode selector 1 is 
connected to the ground, the output of the inverter 
Q,, is at a low level. Therefore, the isolation transfer 
gates Q«, Q» and Q» are fixed in the OFF con- 
dition, so that the external terminals 0^, 03/A^ and 
0 4 /A^ are isolated from the outputs of the asso- 
ciated buffer amplifiers. On the other hand, the 
conditions of the transfer gates Q„ Q 2I , Qa and Q» 
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are determined by the logical levels of the termi- 
nals CVA.! and 0 4 j/A. 2 . Therefore, these external 
terminals are used as additional address inputs. 
With the terminals (VA., and O 4 /A. 2 of "1 , 1 the 
transfer gate Q, is ON, and CU Q» and are 
OFF. With the combination of "0, 0", the transfer 
gate Q 2 , is ON, and Q„ Q a and Q» are OFF. With 
"1. 0", Q„ is ON, and Q„ Q a , and are OFF. 
Further, with "0, 1°, Q n is ON and Q„ Q 2 , and Q» 
are OFF. Therefore, the ROM has the address 
inputs A^, A. 1t Ao„ Apnd the output bits O, ... Oi, 
i.e., the memory structure of 2** 4 words of i bits. 

The invention has thus been shown and de- 
scribed with reference to specific embodiments. 
However, it should be noted that the invention is in 
no way limited to the details of the illustrated 
structures but changes and modifications may be 
made within the scope of the appended claims. 

Claims 

1. An integrated circuit memory comprising a 
memory cell matrix having a plurality of groups of 
output lines each group including at least two out- 
put lines; a plurality of groups of external terminals 
each group including at least two external termi- 
nals; output selection means connected between 
the output lines and the external terminals and 
adapted to connect the output lines to the cor- 
responding external terminals in a first mode and to 
alternatively connect output lines of each output 
line group to one predetermined external terminal 
of the corresponding external terminal group in a 
second mode; control means connected to at least 
one given external terminal which is disconnected 
from the corresponding output line when the output 
selecting means is in the second mode, the control 
means being in response to a signal from the. given 
external terminal to control the output selection 
means so as to cause it to selectively connect one 
output line of each output line group to the above 
predetermined external terminal of the correspond- 
ing external terminal group; and mode selection 
means associated to the output selection means 
and having a circuit structure fixed by a selected 
code mask so as.to put the output selection means 
in a predetermined one of the first and second 
modes. 

2. A memory as claimed in Claim 1 wherein the 
output selection means includes pass-through 
transfer gate means connected between the above 
predetermined external terminal of each external 
terminal group and the corresponding one output 
line of the corresponding output line group, cross 
transfer gate means connected between the above 
predetermined external terminal of each external 



terminal group and at least one remaining output 
line of the same output line group, and isolation 
transfer gate means connected between at least 
one remaining external terminal of each external 
5 terminal group and the corresponding output line, 
so that when the output selection means is in the 
first mode, the pass-through and isolation transfer 
gate means are put in an ON condition while the 
cross transfer gate means are put in an OFF con- 
to dition, and when the output section means is in the 
second mode, the isolation transfer gate means is 
put in an OFF condition and the pass-through and 
cross transfer gate means are alternatively put in 
an ON condition and in an OFF condition by the 
75 control means. 

3. A memory as claimed in Claim 2 wherein the 
control means includes one input connected to the 
given external terminal and an output connected 
directly to one of the pass-through and cross trans- 

20 fer gate means and though an inverter to the other 
of the pass-through and cross transfer gate means. 

4. A memory as claimed in Claim 3 wherein the 
control means includes an OR gate connected at 
its one input to the given external terminal and 

25 wherein the mode selection means is connected at 
its output to the isolation transfer gate means and 
another input of the OR gate, the mode selection 
means having an input selectively and fixedly con- 
nected to one of the ground and a supply voltage 

3D in accordance with the selected code mask. 

5. A memory as claimed in Claim 4 wherein the 
mode selection means includes two cascade-con- 
nected inverters. 

6. A memory as claimed in Claim 2 wherein the 
35 memory cell matrix has (j + 1) address input lines 

and 2i output lines divided into i groups each 
including two output lines, and wherein the output 
selection means is in the first mode so that the 
memory has the memory structure of 2 i * 1 words of 
40 2i bits. 

7. A memory as claimed in Claim 2 wherein the 
memory cell matrix has (j + 1) address input lines 
and 2i output fines divided into i groups each 
including two output lines, and wherein the output 

45 selection means is in the second mode so that the 
given external terminal is used as an additional 
address input and the memory has the memory 
structure of 2l* 2 words of i bits. 

8. A memory as claimed in Claim 2 wherein the 
so memory cell matrix has Q + 1) address input lines 

and 4i output lines divided into i groups each 
including four output lines, wherein the cross trans- 
fer gate means includes first, second and third 
cross transfer gates connected at their one end to 
55 the predetermined external terminal of each exter- 
nal terminal group, the other ends of these cross 
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transfer gates being connected to the remaining 
three output Tines of the corresponding output line 
group, respectively, and wherein the isolation trans- 
fer gate means includes three isolation transfer 
gates between the remaining three output lines of s 
each output line group and the corresponding ex- 
ternal terminals, respectively, so that when the out- 
put selection means is in the second mode, all the 
isolation transfer gates are put in an OFF condition, 
and the pass-through transfer gate means and the w 
first, second and third transfer gates are alter- 
natively put in an ON condition by the control 
means. 

9. A memory as claimed m Claim 8 wherein the 
mode selection means includes a first output con- 75 
nected to all the isolation transfer gates and a 
second output adapted to have the same logical 
level as that of the first output and connected to all 

the pass-through transfer gate means, the mode 
selection means also including an input selectively 20 
and fixedly connected to one of the ground and a 
supply voltage in accordance with the selected 
code mask. 

10. A memory as claimed in Claim 9 wherein the 
control means includes a decoder having two in- 25 
puts connected to two given external terminals 
which are disconnected from the corresponding 
output lines when the output selection means is in 

the first mode, the decoder having four outputs 
connected to the pass-through transfer gate means 30 
and the first second and third crass transfer gates, 
respectively, so as to put one of these transfer 
gates in the ON condition, the decoder being 
adapted to be activated by the mode selection 
means when the output selection means is in the 35 
second mode. 

11. A memory as claimed in Claim 8 wherein the 
output selection means is in the first mode so that 
the memory has the memory structure of 2 1 ** 1 
words of 4i bits. 40 

12. A memory as claimed rn Claim 8 wherein the 
output selection means is in the second mode so 
that the two given external terminals are used as 
additional address inputs and the memory has the 
memory structure of 2 i+4 words of i bits. 45 

13. An integrated circuit memory comprising a 
memory cell matrix having at least first and second 
output Ones; at least first and second external ter- 
minals; output selection means connected between 

the output Ones and the external terminals and so 
adapted to connect the first and second output 
lines to the corresponding first and second external 
terminals in a first mode and to alternatively con- 
nect the first and second output lines to the first 
external terminal in a second mode; control means 55 
connected to the second external terminal and in 



response to a signal from the second external 
terminal when the output selecting means is in the 
second mode, to control the output selection 
means so as to cause it to selectively connect one 
of the output lines to the first external terminal; and 
mode selection means associated to the output 
selection means and having a circuit structure fixed 
by a selected code mask so as to put the output 
selection means in a predetermined one of the first 
and second modes. 

14. A memory as claimed in Claim 13 wherein the 
output selection means includes pass-through 
transfer gate means connected between the first 
external terminal and the corresponding first output 
line, cross transfer gate means connected between 
the first external terminal and the second output 
line, and isolation transfer gate means connected 
between the second external terminal and the cor- 
responding second output line, so that when the 
output selection means is in the first mode, the 
pass-through and isolation transfer gate means are 
put in an ON condition while the cross transfer gate 
means are put in an OFF condition, and when the 
output section means is in the second mode, the 
isolation transfer gate means is put in an OFF 
condition and the pass-through and cross transfer 
gate means are alternatively put in an ON condition 
and in an OFF condition by the control means. 

15. A memory as claimed in Claim 14 wherein the 
control means includes one input connected to the 
second external terminal and an output connected 
directly to one of the pass-through and cross trans- 
fer gate means and though an inverter to the other 
of the pass-through and cross transfer gate means. 

16. A memory as claimed in Claim 15 wherein the 
control means includes an OR gate connected at 
its one input to the second external terminal and 
wherein the mode selection means is connected at 
its output to the isolation transfer gate means and 
another input of the OR gate, the mode selection 
means having an input selectively and fixedly con- 
nected to one of the ground and a supply voltage 
in accordance with the selected code mask. 

17. A memory as claimed in Claim 14 wherein the 
memory cell matrix has at least four output lines 
and the memory has- at least four external termi- 
nals, wherein the-pass-through transfer gate means 
is between the first external terminal of the four 
external terminals and the first output line of the 
four output lines, wherein the cross transfer gate 
means includes first, second and third cross trans- 
fer gates connected at their one end to the first 
external terminal, the other ends of these cross 
transfer gates beinjg connected to the remaining 
three output lines, respectively, and wherein the 
isolation transfer gate means includes three isola- 
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tion transfer gates between the remaining three 
output lines and the corresponding external termi- 
nals, respectively, so that when the output selection 
means is in the second mode, all the isolation 
transfer gates are put in an OFF condition, and the 
pass-through transfer gate means and the first, 
second and third transfer gates are alternatively put 
in an ON condition by the control means. 
18. A memory as claimed in Claim 17 wherein the 
mode selection means includes a first output con- 
nected to ail the isolation transfer gates and a 
second output adapted to have the same logical 
level as that of the first output and connected to all 
the pass-through transfer gate means, the mode 
selection means also including an input selectively 
and fixedly connected to one of the ground and a 



supply voltage in accordance with the selected 
code mask, 

19. A memory as claimed in Claim 18 wherein the 
control means includes a decoder having two in- 

5 puts connected to two given external terminals 
which are disconnected from the corresponding 
output lines when the output selection means is in 
the first mode, the decoder having four outputs" 
connected to the pass-through transfer gate means 

io and the first, second and third cross transfer gates, 
respectively, so as to put one of these transfer 
gates in the ON condition, the decoder being 
adapted to be activated by the mode selection 
means when the output selection means is in the 

T5 second mode. 
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© Word length selectable memory. 



® An integrated circuit ROM comprises a memory the first and second modes, 
cell matrix having a plurality of pairs of output lines, 
and plurality of pairs of external terminals. An output 
selection circuit is connected between the output 
lines and the external terminals and adapted to con- 
nect the output lines to the corresponding external 
terminals in a first mode and to alternatively connect 
output lines of each output line group to one pre- 
determined external terminal of the corresponding 
external terminal group in a second mode. A control 

^circuit is connected to at least one given external 

^terminal which is disconnected from the correspond- 
ing output line when the output selecting circuit is in 

C^the second mode. This control circuit is in response 

^j-to an address signal from the given external terminal 

pjto control the output selection circuit so as to cause 

pyt to selectively connect one output line of each 

r- output line group to the above predetermined exter- 

QnaJ terminal of the corresponding external terminal 
group. Further, a mode selection circuit is associated 

ttjto the output selection circuit and has a circuit 
structure fixed by a selected code mask so as to put 
the output selection circuit in a predetermined one of 
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